Release optimization of epidermal growth factor from PLGA microparticles.
The objective of this study was to prepare poly lactic-co-glycolic acid (PLGA)-based microparticles as potential carriers for recombinant human epidermal growth factor (rhEGF). In order to optimize characteristic parameters of protein-loaded microspheres, bovine serum albumin (BSA) was selected as the model protein. To reduce burst release as a common problem of microspheres, a proper alteration in the particle composition was used, such as addition of poly vinyl alcohol and changes in initial drug loading. The effects of these parameters on particle size, encapsulation efficiency and in vitro release kinetics of BSA in PLGA microspheres were investigated using a Box-Behnken response surface methodology. The biological activity of the released rhEGF was assessed using human skin fibroblasts cell proliferation assay. The prepared rhEGF-loaded microspheres had an average size of 6.44 ± 2.45 µm, encapsulation efficiency of 97.04 ± 1.13%, burst release of 13.06 ± 1.35% and cumulative release of 22.56 ± 2.41%. The proliferation of human skin fibroblast cells cultivated with rhEGF releasate of microspheres was similar to that of pure rhEGF, indicating the biological activity of released protein confirming the stability of rhEGF during microsphere preparation. These results are in agreement with the purpose of our study to prepare rhEGF-entrapped PLGA microparticles with optimized characteristics.